Exercise, antioxidants, and HSP72: protection against myocardial ischemia/reperfusion.
Endurance exercise is associated with protection against myocardial ischemia/reperfusion (I/R) injury and has been shown to increase heat shock protein 72 (HSP72). Dietary antioxidants have also been reported to decrease I/R-induced injury. Because exercise and antioxidants may provide cardioprotection via different mechanisms, combining these countermeasures could provide additive protection. Alternatively, because exercise-induced oxidant production may promote expression of HSP72, antioxidants could attenuate exercise-induced HSP72 expression and decrease exercise-related cardioprotection. These experiments examined the individual and combined effects of exercise and antioxidants on myocardial I/R injury (in vivo). Rats receiving a mixed antioxidant diet or control diet were assigned to exercise or sedentary groups and randomized to receive: (i) short I/R (myocardial stunning), (ii) long I/R (myocardial infarction), or (iii) sham surgery. Antioxidants significantly increased total antioxidant capacity and attenuated exercise-related HSP72 accumulation. Nonetheless, during short I/R, exercise-trained animals demonstrated improved left ventricular developed pressure (LVDP), independent of diet. Further, antioxidants alone resulted in improved LVDP. Finally, compared to control diet/sedentary animals, both exercise groups (control and antioxidant diets) and the antioxidant diet/sedentary group sustained smaller infarctions. We conclude that exercise and antioxidants can independently provide protection against myocardial contractile dysfunction and infarction, and the combination of these two strategies does not enhance or inhibit the protection observed with each individual countermeasure.